Structural and neurochemical features of postganglionic sympathetic neurons in the superior mesenteric ganglion of spontaneously hypertensive rats.
Postganglionic sympathetic neurons, which are exquisitely sensitive to small changes in levels of target-derived nerve growth factor (NGF), express two transmembrane receptors: 1) the trkA receptor mediates neuron survival and neurite outgrowth; and 2) the p75 neurotrophin receptor (p75NTR) enhances neuronal responsiveness of trkA to NGF. Elevating levels of NGF induces several morphological and neurochemical alterations in sympathetic neurons, including axonal sprouting, increased levels of p75NTR mRNA relative to trkA mRNA, and increased accumulations of NGF in hypertrophied somata. Spontaneously hypertensive rats (SHR) display both elevated NGF levels and increased sympathetic axonal innervation of the mesenteric vasculature. In this investigation we assessed whether sympathetic neurons innervating the mesenteric vasculature of SHR display other features indicative of increased levels of target-derived NGF. In 5-week-old SHR, levels of both p75NTR and trkA mRNA in mesenteric sympathetic neurons were significantly elevated compared to levels in age-matched control rats. By 15 and 30 weeks of age, levels of p75NTR mRNA expression in mesenteric sympathetic neurons were similar between SHR and control rats. Accumulations of NGF were depleted in the sympathetic somata of 15- and 30-week-old SHR compared to age-matched control rats. Moreover, sympathetic neurons in SHR were not hypertrophied, as the sizes of somata were comparable between SHR and control rats. Our data illustrate that despite having augmented levels of NGF in the mesenteric vasculature, SHR do not display many of the morphological and neurochemical features that are associated with an enhanced responsiveness by sympathetic neurons to elevated levels of target-derived NGF.